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ABSTRACT (UNCLASSIFIED)

First near-field tests in using low-PRF pulsed signals with a standard (CW) HP 8510B Vector Netvork

Analyzei are pertormed. Although the measurement system did have a loss of 50 dB, it was possible to

obtain radiation patterns down to 40 dB below the maximum. The tests have proven that it is possible to

obtain accurate antenna characteristics under pulsed conditions for low PRFs spending only a few

milliseconds per near-field grid point in the FEL-TNO planar .za,-ficd anzaaurczient ,...-y.
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SAMENIVA1TIN~G (ONGERUBRICEERD)

De eerste nabije-veld testen in het gebruik van lage PRF gepuiste signalen met een standaard

(CW) HP 85 1GB Vector Network Analyzer zijn uitgevoerd. Hoewel het meetsysteem een verlies

had van 50 dB, was bet mogelijk antennepatronen te, verkrijgen tot 40 dB onder het maximum. De

testen hebben aangetoond dat het mogelijk is nauwkeurige antenne karakteristieken te verkrijgen

onder gepuiste condities, waarbij slechts, een paar miliseconden per nabije-veld grid punt worden

gespendeerd, in de FEL-TNO planaire nabije-veld meetfaciliteit.
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1 TRODUCI1ON

Now, that the fundamentals of measuring low-PRF pulsed signals with a standard (CW) HP

8510B NWA within milliseconds have been shown [1], the time has arrived that pulsed

measurement tests in the FEL-TNO planar near-field measurement facility have to be performed.

CW measurements as well as pulsed measurements with the HP 8510B are performed on a

transmitting Antenna Under Test (AUT). The AUT is a 1 m diameter C-band parabolic antenna

with a Geyerhom as feedhorn. F/D = 0.4. Pulsed measurement results will be compared with CW

measurement results.

2 MEASUREMENT CONTIGURATIONS

The near-field low-PRF pulsed measurement configuration [1, p.30] is shown in figure 1.

A. I _t -

3mx3mrn.4

F &:^F NFA IH C710 MXISMt T IUR

Antenna
SUnder Test

Scanning

PULID-OW....01

Fig. 1: Low-PRF pulsed measurement configuration

The AUT is operated with a carrier frequency of 5.3 GHz and a Pulse Repetition Frequency of 3.5

kHz with a pulsewidth of 12.8 ps.

In the CW measurement configuration, the external trigger connection with the NWA is removed;

use will be made of internal triggering. Both pulsegenerators are turned off, but the

pulsemodulator will remain, thuugh inactive, in order to maintain the same RF-path as used with

pulsed measurements.
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3 MEASUREMENT RESULTS

Before the near-field measurement results are discussed, some remarks about the near-field measurement

systpm loss have to be made.

Measurements of amplitude and phase are carried out both CW and pulsed, with the probe positioned in

front of the AUT and with the probe positioned in the upper left comer of the scan frame (see figure 1). The

measurement results are stated in table 1.

Table 1: Amplitude and phase vs probe position

Probe position Amplitude CW Ir Phase CW Amplitude Phase

(dB) (o) Pulsed (dB) Pulsed (0)

In front of -27.91 -164.60 -27.80 -165.25

AUT t 0.15 + 0.90 ± 0.20 ± 1.10

In upper left -63.77 -25. 16 -64.61 -23.57

corner of frame - 6.0 _80 - 8.0 ±90

CW source power = 9 dBm

Pulsed: source power = 20 dlm

The fluctuations in the measured values, especially those measured at the edge of the scan frame, indicate -

considering the measurement results as stated in [1] - a considerable loss in the near-field measurement

system.

Vhen alout is directly connected to bl (see figure 1), a CW amplitude measurement gives: 23.0 ± 0.010 dB.

So, with table 1, it appears that the near-field measurement system loss is about 50 dB (at the centre of the

scan plane).

With this cause of large fluctuations away from the centre of the scan plane in mind, we can now look at

differences in near-field data and in calculated far-field data.

Figure 2 shows the near-field amplitude, measured in the CW measurement configuration 1). Figure 3

shows the amplitude, measured in the pulsed-RF measurement configuration. The colours indicate lines of

equal amplitude. Above and at the right of the figures, the amplitude patterns through the centres of the

scan plane are indicated.

I) Near-field measurement software developed at FEL-TNO.
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Figure 4 shows the difference of the data of figure 2 and 3. This difference is negligible at the

centre of the scan plane and increases going toward the edges of the scan plane, the reason of

which is already mentioned before. Above and at the right of figure 4, the amplitude difference

patterns through the centres of the scan plane are shown.

Figure 5, 6 and 7 respectively show near-field phase measured in the CW measurement

configuration, phase measured in the pulsed-RF measurement configuration and the phase

difference. Atvove and at the right of these figures phase patterns, respectively phase difference

patterns through the centres of the scan plane are shown.

The remarks made for the amplitude patterns also apply for the phase patterns.

. .. . . . _, ,,,..,, ,, ,.- -. m m nnnnmnm -n _W
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I~e7 New- ield phase diftte.rence ("A Winea surernent h-ilsed-R!" nicsurerneli

In order to sho" that dhe difference,, hetween (i'W and Pulsed measuements are mainly%, due to the

noticed fluctuations, one column of the scan plane is measured three times (in the CW

measurement configuration). Subtracted amplitude and phase show values corresponding with the

fluctuations as stated in tab'le 1. Figure 8 shows the subtracted amplitudes of two column-

measurements. figure 9 shows the subtracted phase of two column -measurements
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Fig 9 Near-field phase diltfrenle, one coIltni ('W measurement configuration

With the near tield data as shown in the foregoing, far-fields are calculated. Figure 10 gives a 3-

dimensional impression of the far-field amplitude, calculated from the near-field data measured in

the CW measurement configuration Figure I I gives the contour plot of the far-field amplitude

obtained from the CW near-field measurement: figure 12 gives the contour plot of the far-field

phase

Figure 13 gives the contour plot ot the far-field amplitude obtained from the pulsed-RF near-field

measurement: figure 14 gives the contour plot of the far-field phase.
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Hig I 0. Far-field amnpliude: calculaled trom CWA nicaure int
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f"jI far*teld drnplitilje, calculaled ttriCW measurxement
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I 13, Fatr-tield a;ipliiudc; calculated frcm pulsed*RF- measurement
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In figure 15 and 16, far-field amplitude and phase differences are shown. Since the plot program

is not meant for plotting this iriformation, the axes do not agree with the figure. The figures are

shown anyhow, since they give a good impression of the differences in the far-field.

A

hpg 15: Far field aiplitudc dittererict. ("AM'a~lec~ vAes PilI ed-Ri- mieasurement vaues
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An even better impressioni ol the amiplitude differences can be obtained by showing the iadiation

patterns in the principal planes Trhis is done in figure 17 and 18. The blue pattern is obtained

from the ("A measurement configuration: the green one from the pulsed-RF measurement

configuration The horizontal axes dto not agree with the figure.



INC, Ix

Page
23

L! Pfi 'rI&PA pauc radiii, 11,11CM

Fh, fio igutre I,, (rie verm cal cr o ,.cc oIi ofi,,urc: M Th figurv on tic 10 'Ilo,%ing pc

It ure 18 )1 i the iionita I cross, sectIloll 4 t fl Cure 0,



F1,NC 
report

Page
24

T
-11, radiaIN01 patterl, it\ fcre \('f', Ik cliIt appear" that thle rwvar- fiell meiasurvinctit Puuetuatirtns

,mi,-el out \&hent -alculating, (te fmu field. due ito the integration of the iiear-field data 121.

A,, I .1 CA.k the tar hield obtained \xith [lie pu led - P - measuremnt I oilfguration is compared

%%ith the tar- tic d ohtained v ith a totalI lviiterent ( N~r measurement system as is in usC for a

a'.ple of years in the FF1. VN( planar near- field measurement facility. This measurement

"N steirn is build up around at Scientific Atlanta receiver series 1780 (:;Ie appendix A for the

measurenment c~onfiguration). Figure 19 mnd 20 give the principle plane radiation patterns. The

radiation pattern obtained with the SA receivet is given in hlue, the one obtained with the HP

pulsed-RF measurement svsteni i, given in green
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4 CONCLUSIONS

First pulsed-RF near-field measurements carried out with a standard (CW) HP 8510B vector network

analyzer have shown that it is possible to obtain accurately antenna characteristics under pulsed conditions

for low PRFs and within milliseconds.

Measurements were carried out for a carrier frequency of 5.3 GHz and a Pulse Repetition Frequency of 3.5

kHz with a pulsewidth of 12.8 gis.

Although the measurement system did have a loss of 50 dB, accurate antenna patterns down to 40 dB below

the maximum were obtained- When the loss is minimized or when the transmitting AUT source power is

increased, the accuracy is expected to increase.
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